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DETAILED ACTION 

1 . The Examiner erred in previously indicating the allowability of claim 4. Upon an 
updated search, and re-interpretation of the claim language, prior art reference 
BALASUB RAMAN IAN [US Patent 6,744,534 B1] is now used as a basis for a rejection 
of claim 1 under 35 U.S. C. 103(a) for the following limitations: 

carrying out the weighted averapinp with a weighting function f(C1,M1,Y1) 
derived from a proportion of chromatic printing inks in colors of the first printing 
process; 

and using a function s(C1,M1,Y1) for forming the weighting function f(C1,M1,Y1), 
which is limited to a value range between 0 and 1, 

the function s(C1.M1.Y1) being a measure of an entire proportion of the 
chromatic printing inks CMY in a color from the first printing process . 

Claim Objections 

2. Claim 1 is objected to because of the following informalities: 

• Page 3, paragraph beginning with "carrying out the weighted averaging", 
lines 2 - 3: with respect to claim 1, page 3, paragraph beginning with 
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"using a function s(C1, M1, Y1)", line 4, suggest replacing chromatic 
printing inks with chromatic printing inks CMY : 

• Page 3, paragraph beginning with "using a function s(C1, M1, Y1)", line 5: 
suggest replacing from the first printing process with of the first printing 
process; 

3. Claim 3 is objected to because of the following informalities: 

• Page 4, paragraph beginning with "allocating a higher weighting factor", 
lines 2 - 3: with respect to claim 1, page 3, paragraph beginning with 
"using a function s(C1, M1, Y1)", line 4, suggest replacing the chromatic 
printing inks with the chromatic printing inks CMY : 

• Page 4, paragraph beginning with "allocating a lower weighting factor", line 
1: similar to claim 3, page 4, paragraph beginning with "allocating a 
higher weighting factor", lines 1-2, suggest replacing the colors with the 
colors of the first printing process ; 

• Page 4, paragraph beginning with "allocating a lower weighting factor", line 
2: with respect to claim 1, page 3, paragraph beginning with "using a 
function s(C1, M1, Y1)", line 4, suggest replacing the chromatic printing 
inks with the chromatic printing inks CMY ; 
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4. Claim 6 is objected to because of the following informalities: 

• Lines 1-2: it is assumed that Applicant intended to cite according to claim 
1 instead of according to claim 4; 

Appropriate correction is required. 



Claim Rejections - 35 USC § 103 



5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



6. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 
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7. Claims 1 and 3 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
DECKER [US Patent 6,281,984 B1] in view of FISCHER [US Patent 7,057,765 B1], 
ROLLESTON [US Patent 5,483,360], and BALASUB RAMAN IAN [US Patent 
6,744,534 B1]. 

As for claim 1 , DECKER teaches a method for producing a printing process adaptation 
with which color values of a first printing process are converted into color values of a 
second printing process so that black build-up of the first printing process being 
substantially transferred into the second printing process and visual impressions of 
printed colors in the first and second printing processes being substantially identical 
[DECKER'S invention converts an "externally defined four dimensional colorant 
(CMYK) into an equivalent four dimensional colorant (C'M'Y'K') that takes into 
consideration the colors and capabilities of the given printer that is to perform the 
printing functions"; col. 6, lines 43 - 47. 

The externally defined CMYK corresponds to the instant application's color 
values of a first printing process, and the equivalent C'M'Y'K' corresponds to the 
instant application's color values of a second printing process.], 



which comprises the steps of: 
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performing a first printing process adaptation without maintaining the 
black build-up for transforming all the color values of the first printing 
process into transformed color values of the second printing process; 

performing a second printing process adaptation while maintaining the 
black build-up for transforming all the color values of the first printing 
process into further transformed color values of the second printing 
process 

\ln a manner similar to the instant application , DECKER teaches the generation 
of a color transform table, CMYK C'M'Y'K'; col. 11, line 25. 

The black (K) channel is maintained by means of a transform, K -> L* -> K'; col. 
11, lines 21 - 22. DECKER explains, "A K value from the standard (where C=0, 
M=0, and Y=0) is used along with its corresponding L* value. This L* value is 
then used to determine a corresponding K' value for the printer"; col. 9, lines 43 
-46. 

"For example, if the standard has a specified L* value for C=0, M=0, Y=0, and 
K=0.20, the converted K' value, (which has the same L* value), for the printer 
may be K-0.22. Likewise, for each of the incremental percentages used by the 
standard for the K value, an equivalent K' value for the printer is determined"; 
col. 10, lines 10 - 16. 
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Next, DECKER teaches printing and measuring a first group of patches having 
"predetermined combinations of varying percentages of cyan, magenta, and 
yellow at K-0 ": col. 10, lines 19-21. 

This is followed by the printing and measuring of a second group of patches with 
varying percentages of black (K'); col. 10, lines 35 - 39. "For example, if K' was 
determined to be 0.1 1", the patches of "cyan, magenta, and yellow printed out by 
the printer would be printed out with black (K') at 11% instead of 10%. The 
L*a*b* of each of these patches are measured to get a transformation 
relationship from L*a*b* to (C'M'Y')K' of the printer but with K -0.1 1"; col. 10, 
lines 46 - 52. 

From the first and second group of patches, "all of these L*a*b* values are 
inputted into an inversion/interpolation program 108 to create a lookup table, 110. 
There may be several lookup tables created, where one lookup table is created 
for each value of K (K ) "; col. 1 1 , lines 2-5. In col. 1 1 , lines 6-20, DECKER 
illustrates two CMY ^ C'M'Y' tables for K=0/K'=0 and K=0.10/K'=0.1 1 . However, 
as noted there may be several such lookup tables. 
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As previously noted, these tables are then combined with the transform, K -> L* 

K' [col. 11, lines 21 - 22] to form color transform table CMYK C'M'Y'K'; col. 
11, lines 24-26]; 

and performing a third printing process adaptation for transforming all the 
color values of the first printing process into additional transformed color 
values of the second printing process by performing a weighted averaging 
of the transformed color values of the first printing process adaptation and 
of the further transformed color values of the second printing process 
adaptation^ 

carrying out the weighted averaging with a weighting function f(C1,M1,Y1) 
derived from a proportion of chromatic printing inks in colors of the first 
printing process; 

and using a function s(C1.M1.Y1) for forming the weighting function 
f(C1,M1,Y1), which is limited to a value range between 0 and 1, 

the function s(C1,M1,Y1) being a measure of an entire proportion of the 
chromatic printing inks CMY in a color from the first printing process . 

However, DECKER does not specifically teach 
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performing a first printing process adaptation without maintaining the 
black build-up for transforming all the color values of the first printing 
process into transformed color values of the second printing process; 

and performing a third printing process adaptation for transforming all the 
color values of the first printing process into additional transformed color 
values of the second printing process by performing a weighted averaging 
of the transformed color values of the first printing process adaptation and 
of the further transformed color values of the second printing process 
adaptation^ 

FISCHER'S invention is "directed to a system and method for constrained multi- 
dimensional color transformation"; col. 1, lines 51 - 52. "With a constrained multi- 
dimensional color transformation, a destination device , such as a color proofer, can 
provide an accurate color match relative to a source or 'target' device , such as a printing 
press. In particular the constraints can preserve selected color information that is 
present in an image produced by the source device, and prevent addition of other 
selected color information that would not be present in the source device image"; col. 1, 
lines 60 - 67. 

FISCHER'S source or target device, and destination device correspond respectively to 
the instant application's first printing process, and second printing process. That is, like 
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DECKER, FISCHER teaches a color transformation of CMYK color values of a first 
printing process into C'M'Y'K color values of a second printing process. 

However, unlike DECKER, and similar to the instant application , FISCHER replaces the 
printing and measuring of color patches with an iterative search of the "forward models" 
of the device profiles of the first and second printing processes. FISCHER cites, "To 
produce destination data in destination device-dependent coordinates, e.g., CMYK, 
processor 12 performs a search of destination device-dependent coordinates that, when 
applied to the forward model for the destination device, approximate the device- 
independent coordinates generated for the source data"; col. 4, lines 27 - 33. In 
addition, a "search module 28 seeks destination device coordinates that minimize the 
calculated error" [col. 4, lines 45 - 46] between "the device-independent coordinates for 
the source device and those for the destination device"; col. 4, lines 41 - 43. "The 
process continues in an iterative manner until the calculated error is reduced to an 
acceptable degree"; col. 4, lines 46 - 48. 

As with the instant application, FISCHER teaches that "unconstrained multi-dimensional 
transforms, such as are typical of ICC device link profiles, can provide excellent color 
fidelity but may add or remove dots with respect to the proofing target "; col. 8, lines 21 
-24. "In particular, unconstrained multi-dimensional transformation can result in 
substitution and removal of particular colorants in the destination image relative to the 
colors specified in the source image"; col. 2, lines 7-11. 
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FISCHER'S unconstrained multi-dimensional transform (e.g., a typical ICC device link 
profile) corresponds to the instant application's first printing process adaptation . 

Contrary to an unconstrained multi-dimensional color transformation (e.g., a typical ICC 
device link profile), FISCHER teaches that a constrained multi-dimensional transform 
(CMT) "preserves the presence and absence of colorants from input to output, and 



provides more accurate color matching"; col. 2, lines 23 - 25. FISCHER further cites, 
"For a CMYK source to CMYK destination transformation, the K versus CMY tradeoff 
can be constrained by maintaining the integrity of the black charmer , col. 5, lines 40 - 
43. 

FISCHER'S constrained multi-dimensional transform (CMT) which maintains the 
integrity of the black channel corresponds to the second printing process adaptation as 
taught by both DECKER and by the instant application. 

FISCHER further teaches that a " smooth transition " (corresponding to the instant 
application's third printing process adaptation ) "can be implemented ... by interpolating 
between the constrained and unconstrained cases"; col. 7, lines 33 - 35. 



ROLLESTON teaches a method of producing a blended color transform that achieves a 
smooth transition between two or more separate color transforms. ROLLESTON's 
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method generates "a color space transform lookup table derived from printer calibration 
measurements using separate table generations to produce the functionality of a single 
lookup table ": col. 3, lines 54 - 57. ROLLESTON refers to the resultant single lookup 
table as a "blended lookup table". 

ROLLESTON's motivation for blending color transforms is that "one set [of mappings] is 
better than the other set for only a portion of color space . Thus, a desire for optimum 
reproduction would require that both sets of data be used"; col. 6, lines 8 - 14. 

In col. 7, line 1, ROLLESTON teaches a special case of blending two lookup tables as 
LUT NE w(r, g, b) = A(r, g, b) * LUT1(r, g, b) + [1 - A(r, g, b)] * LUT2(r, g, b) 

"where LUT1 () and LUT2() are the values of the first and second LUT's at some location 
(i.e., r, g, b) in the table" and the weighting function A(r. g. b) "is a function of the table 
location such that 0 <= A <= 1"; col. 7, lines 3-5. 

ROLLESTON teaches that "(r, g, b)" are colorimetric values and "may be in terms of CIE 
color space (rgb), or the L*a*b*, or luminance-chrominance space (LC1C2)"; col. 4, lines 
44 - 46. ROLLESTON further teaches that the colorimetric "color signals Rc, Gc, B c 
are processed to generate address entries to a table therein which stores a set of 
transform coefficients with which the signals Rc, Gc, B c may be processed to convert 
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them to Cx, M x , Y x colorant signals or any multi-dimensional output color space 
including but not limited to CMYK or spectral data"; col. 5, lines 1-7. 

In addition, ROLLESTON asserts that even though a device independent color space 
(i.e., CIE RGB, L*a*b*, or LC1C2) to a device dependent color space (i.e., Cx Mx Yx or 
C x Mx Y x K x ) conversion is described, " the invention applies equally as well to 
conversions to any transformation from a first space to a second space, irrespective of 
the nature of the space as device dependent or not : col. 7, lines 31 - 37. 

That is, the blended lookup table, LUTnew, may also have the form: 
LUTnew(C, M, Y, K) = A(C, M, Y, K) * LUT1(C, M, Y, K) 

+ [1 - A(C, M, Y, K)] * LUT2(C, M, Y, K) 

where LUT N ew(), L1() and L2() produce newC, M', Y' and K' values, and the weighting 
function A() is a function of the input C, M, Y and K values. 

In summary, DECKER teaches a second printing process adaptation of maintaining the 
black build-up by constraining the black (K') color values of the second printing process 
to values which have the same lightness (L*) as black (K) color values of the first 
printing process. 
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FISCHER teaches the conventional first printing process adaptation (i.e., an 
unconstrained multi-dimensional transform; e.g., an ICC device link profile) and a 
second printing process adaptation of "maintaining the integrity of the black channel" by 
means of a constrained multi-dimensional transform. FISCHER further teaches 
combining the unconstrained and constrained transforms, similar to the instant 
application's third printing process adaptation , so that a "smooth transition" occurs 
between the two cases. 

ROLLESTON teaches a method of blending separate color transforms by using a 
weighted averaging of the separate color transforms. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the teachings of FISCHER and ROLLESTON with 
those of DECKER and provide a third printing process adaptation for transforming all 
the color values of the first printing process into additional transformed color values of 
the second printing process by performing a weighted averaging of the transformed 
color values of the first printing process adaptation and of the further transformed color 
values of the second printing process adaptation so that a "smooth transition" could be 
implemented between the first and second printing process adaptations. 



In addition, DECKER does not specifically teach 
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carrying out the weighted averaging with a weighting function f(C1,M1,Y1) 
derived from a proportion of chromatic printing inks in colors of the first 
printing process; 

and using a function s(C1,M1,Y1) for forming the weighting function 
f(C1.M1.Y1). which is limited to a value range between 0 and 1. 

the function s(C1.M1.Y1) being a measure of an entire proportion of the 
chromatic printing inks CMY in a color from the first printing process . 

As noted, ROLLESTON teaches a method of blending color transforms with a weighting 
function A() which may be a function of the color values C, M, Y and K of the first 
printing process. That is, weighting function A() is also a function of color values C, M 
and Y. 

Similar to ROLLESTON, BALASUBRAMANIAN teaches a method of selectively 
"blending between transforms or rendering intents"; abstract, lines 1-3. 

With reference to Figs. 1 and 2, BALASUBRAMANIAN teaches that a " pictorial gamut is 
a set of colors most often used when rendering photographs and similar images. The 
centrally located pictorial gamut includes pixels calling for significant color mixture. 
Therefore the centrally located pictorial gamut 174 of the first device also represents 
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those colors which require careful matching when an image that was prepared for 
rendering on the first device is to be rendered on a second device"; col. 5, lines 33 - 
40. "When rendering colors from the first device's centrally located pictorial gamut 1 74 
on the second device, it is desirable to match the colors as closely as possible. 
Therefore, an emulation transform is required when rendering these centrally located 
colors ": col. 5, lines 44 - 48. 

With further reference to Figs. 1 and 2, BALASUBRAMANIAN teaches that the "colors 
that lie on the surface of the gamut cube, and particularly the primary colors that lie at 
the corners 128 [cyan], 132 [magenta], 136 [yellow], 140 [red], 144 [green], 148 [blue], 
168 [actually, 164, black], 172 [white] of the cube are those colors that are most often 
used in business graphics"; col. 5, lines 49 - 52. "Therefore an emulation transform 
should not be used when mapping primary colors [including black]. Instead primary 
colors are said to be mapped through an identity transform . The identity transform does 
not change the pixel values of a pixel as it is mapped to the color gamut of another 
device"; col. 5, lines 57 - 62. 

BALASUBRAMANIAN teaches the following "blending function" [col. 8, line 45] 

CMYKblended = f(a) * CMYKemulation + (1 - f(a)) * CMYKidentity- 

where CMYKemulation is the "emulation transform", CMYKidentity is the "identity 
transform", and f(a) is a function that is "used to smoothly blend between an emulation 
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transform for pixels near the center of the gamut cube and using an identity transform 
for pixels near the primary colors"; col. 8, lines 38-41. 

"When f(a) has a value near zero, the term CMYKidentity dominates. The pixel is 
treated as a primary color and the colorant pixel values are changed very little as the 
pixel is mapped from the first device's color gamut to the second device's color gamut;" 
col. 8, lines 46-50. 

"When the value of f(a) is near one, the term CMYKemulation dominates. The pixel is 
treated as a pictorial pixel and the colorant value is modified as is required to map to the 
second device's pictorial gamut"; col. 8, lines 50 - 53. 

BALASUBRAMANIAN further teaches an equation for a [a = 2 * min( cm, 02, 0:3, 04 ); 
col. 8, line 20] which is a function of "normalized pixels with colorant pixel values [C, M, 
Y, K] in the range of 0 to 1 "; col. 7, lines 50 - 51 . 

As shown by equations (1) [col. 7, line 55], (2) [col. 7, line 64], (3) [col. 8, line 6] and 
(4) [col. 8, line 11], a is a metric function of input colorant pixel values C, M, Y and K. a 
is near zero "when a pixel is far from the center of the gamut cube" (or the pixel is near 
a primary color), and a is "near one for pixels near the center of the gamut cube"; col. 8, 
lines 35 - 37. 
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That is, metric function a is a "measure of an entire proportion of the chromatic printing 
inks CMYin a color from the first printing process" that varies from 0 at the corners and 
edges of the gamut cube to 1 in the center of the gamut cube. 

Primary colors, including black, which are at the corners of the gamut cube, are 
transformed with the identity transform, CMYKidentity- That is, the primary colors are 
"maintained". 

Since the metric function a is a function of input colorant pixel values C, M, Y and K, 
blending function f(a) is also a function of input colorant pixel values C, M, Y and K. 

Metric function a corresponds to the instant application's function s(C1,M1,Y1), and 
blending function f(a) corresponds to the instant application's function f(C1,M1,Y1). 

That is, BALASUBRAMANIAN teaches a method of providing a "smooth transition" 

between the first and second printing process adaptations by 

using a function s(C1,M1,Y1) for forming the weighting function 
ffC1.M1.Y1h which is limited to a value range between 0 and 1. 

the function s(C1.M1.Y1) being a measure of an entire proportion of the 
chromatic printing inks CMY in a color from the first printing process . 
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Therefore, it would have been further obvious to one of ordinary skill in the art at the 
time the invention was made to combine the teachings of BALASUBRAMANIAN with 
those of FISCHER, ROLLESTON and DECKER so that a "smooth transition" could be 
implemented between the first and second printing process adaptations by using a 
metric function a so that primary colors, including black, could be maintained in the 
transformation from a first CMYK device to a second CMYK device while pictorial colors 
could be emulated, and thereby, matched as closely as possible. 

Regarding claim 3, DECKER does not specifically teach the method according to claim 

[[2]] 1, which further comprises: 

allocating a higher weighting factor to the colors of the first printing 
process with a high proportion of the chromatic printing inks; 

and allocating a lower weighting factor to the colors with a low proportion 
of the chromatic printing inks. 

As noted for claim 1 , FISCHER further teaches that a " smooth transition " 
(corresponding to the instant application's third printing process adaptation ) "can be 
implemented ... by interpolating between the constrained and unconstrained cases"; 
col. 7, lines 33-35. 
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In an example, FISCHER teaches "when a region of the source image contemplates the 
printing of a single-color black, i.e., when only the K channel is specified, the 'do not add 
chromatic colorants' constraint" (i.e., the black (K) channel preserving constraint) "is 
applied" and "when there is no single-color black in the source image, the 'full multi- 
dimensional' constraint condition is applied"; col. 7, lines 21 - 27. That is, FISCHER 
teaches a blended transform composed of "black only" (i.e., K^O, C=0, M=0, Y=0) and 
"no single-color black" (i.e., K=0, C#), M#), Y^O) cases. 

With respect to ROLLESTON's teachings, it would have been obvious to one of ordinary 
skill in the art at the time the invention was made to implement a weighting function 
which allocated a higher weighting factor to the colors of the first printing process with a 
high proportion of the chromatic printing inks so that the "no single-color black" 
transform would be weighted more than the "black only" transform when a color of the 
first printing process contained a high proportion of the chromatic printing inks, and 
similarly, implement a weighting function which allocated a lower weighting factor to the 
colors with a low proportion of the chromatic printing inks so that the "black only" 
transform would be weighted more than the "no single-color black" transform when a 
color of the first printing process contained a low proportion of the chromatic printing 
inks. 
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8. Claims 5 - 8 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Peter L. Cheng whose telephone number is 571-270- 
3007. The examiner can normally be reached on MONDAY - FRIDAY, 8:30 AM - 6:00 
PM. 



If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, King Y. Poon can be reached on 571-272-7440. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/King Y. Poon/ 

Supervisory Patent Examiner, Art Unit 2625 
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